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T/ P R E S E R \ ' A T I V E S  IN MEAT.'* 

T HE Local Government Board have recently 
issued a valuable report by ])r. A. W. J~. 

~IaeFadden, on " Preservatives in Canned and 
Glass-packed Meats of Home and Foreign 
Origin." This report is one of tl~e results of 
the " Jungle  " scare in 1906. In the smmner 
and antmnn of that year a large lmmber of 
samples of canned and glass-packed meats 
were analysed by  public analysts in this 
country, and of the 1,733 samples reported 
upon, no fewer than 333, or Over 19 per cent., 
were found to contain chemical ioreservatives 
other than salt and saRpetre. Of these pre- 
servatives, 263 were boron compounds, form- 
ing 14 per cent. of the whole, while in the 

• Tenmining 90 samples, the presence of sulphite 
preservatives was reported. 51 view of these 
results, the Board decided to inquire into the 
circumstances that lead to the presence of 
preservatives in this class of food, and Dr. 
1V[acFadden was instructed to make the neces- 
sary investigations. 

The United States Meat Inspection Act, 
which came into force on October 1st, 1906, 
provides that no meat or meat-food product 
intended for consmnption in the United States 
shall contain " any substance ~izhich lessens its 
wholesomeness, or any drug, chemical, harmful 
dye, or preservative, other than the preserva- 
tives common salt, sugar, wood smoke, vinegar, 
pure spices, and, pending further inquiry, salt- 
petre." But it also provides that " i n  accord- 
ance with the directions of the foreign pur- 
chaser or his agent, meats and meat-food 
products prepared for export may contain 
preservatives in proportions which do not 
conflict with the laws of the foreign country to 
which they are to be exported." In other 
words, the United States Government does not 
prevent the exportation of preservatised meats 
to those countries that aIIow their inhabitants 
to consume such l~leats. 

Dr. MacFadden was informed by the London 
representatives of United States packing houses 
that it had never been the practice of American 
packers to add preservatives to meat for can- 
ning purposes, mad that under the new Act it 
would not pay to do so ; " fo r  not o~fly would 
separate canning plants have to be established 
for this purpose, but  the entire output of such 
plants would have to be ear-marked for export 
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only, an arrangenlent which would hamper 
American trade operations by cutt ing off 
foreign markets as a relief in times of surplus, 
and by rendering stock intended for those 
markets unavailable in times of shortage in 
the United States." The results of the analyses 
made in 1906 show, however, that in that year 
a considerable proportion of American canned 
meats contained preservatives, although for the 
most part these were present in small quan- 
tities. Dr. Macfadden gives the following 
Table :-- 

Table showing mnnber of eases in which preservatives 
were reported in samples of canned meats manufactured 
by five different firms of United States packers. 

Variety of Total 
Canned Meats. Samples 

examined. 

Corned Beef . . . . . .  I 264 22 
Tenglles ... / 11 

:i:Prepared meats iii [ ~ 8 
?Fresh meats . . . . . .  [ 67 I 4 [ 
Potted meats . . . . . .  57 I t i 
Soups . . . . . . . . .  14 1 !____ 

• ot l . . . . . .  37  

Preservatives. 

Boron. Sulphites. 

17  

4 
7 
3 
5 
1 

e Brawns, meat loaves, minced steal<, canned sausage, &c. 
Roast beef, roast mutton, chicken, &c. 

Presence o/Preservatives in l~aw Materials. 
- - A  large quantity of meat products are im- 
ported into this country which are largely 
used in the preparation of British-made canned 
and glass-packed meats. The great bulk  of 
preserved meat of this kind is imported from 
the United States, and Dr. MaeFadden points 
out t h a t , -  

In dealing with meat products treated with pre- 
servatives which come to this country from the 
United States, it should be remembered that the 
Meat Inspection Act and regulations referred to in 
the preceding section, apply equally to these and 
to all other American meat food products. But 
the practice of United States packers and of 
British importers regarding the class of materids 
dealt with in this section, varies in important  
respects from that which has been indicated in the 
case of imported canned meats. 

From inquiries which I have made, it would 
seem that in the preparation for export of a large 
section of these products, advantage is now taken 
of that part of the Meat Inspection Act which 
allows of the use of preservatives in goods intended 
for exportation, provided the laws of the country 
for which they are destined, permit of the use of 
preservatives in this way. Thus at the present 
date the following articles may still be treated with 
preservatives* for shipment to British markets in 

'~ C f .  Dr. (i. S. :Buchanan's Report to the Local Govermnent Board on 
eertai~x Impor ted  Meat Foods of questionable wh01esomeness,--Re- 
t m'ts of Inspector of Foods, No. 3 



1908. P U B L I C  H E A L T H .  237 

the same way as was the custom before the passing 
of the Meat Inspection Act, namely : -  

Chopped sausage meat. 
Kidneys in kegs. 
Pigs '  and other tongues in barrels. 
Cooked tripe in kegs. 
Uncooked tripe in barrels. 

In addition to the above, the following products, 
if not actually treated with boron compounds 
during their preparation, are, at any rate, packed 
in boron preservatives for shipment to the United 
Kingdom, and are liable to contain more or less 
preservatives in their substance on this account. 
These are : -  

Green hams. 
Green bacon. 

These include the greater proportion of American 
hams and bacon entering British markets. 

With the possible exception of the two kinds of 
tripe mentioned, all the other products named in 
the first list, are liable to be used by canners of 
one sort or another in this conntry. The objection- 
able nature of these h)od materials has already 
been dealt with fully in the report just referred to, 
and beyond stating the fact that their preservation 
during transit attd for a more or less protracted 
period of storage in this country, is dependent 
entirely on the solutions of boron or other preser- 
vative in which they are placed, it will be un- 
necessary to refer to them in greater detail here. 

Boric Ac id  in Hams and Bacon.- -American 
hams and bacon, which are largely utilizec[ by 
home canners in the preparation of various 
kinds of potted meats, arrive in this country 
packed in boxes, usually containing about 
5 cwt. The hams, &c., are packed between thin 
layers of powdered borax in such a way as to be 
covered completely by the preservative. Cold 
storage is not required for the transport of these 
products when packed in this way, and they may 
be stored on landing in ordinary warehouses. 
American hams and bacon are generally shipped 
to this country in what is known as the "green" 
state, that is to say, they have simply beeu sub- 
jected to the preliminary process of pickling by 
one or another method, and have not been hung, 
smoked or otherwise finished for sale. The latter 
operations are carried out in the ease of these 
American products by bacon and ham curers in 
this country. I understand that in the ease of 
bacon and hams, American packers employ one or 
two different processes of curing preliminary to 
the despatch of these goods. One is known as 
" dry curing," and I am told that iu this process, 
salt and saltpetre alone are used, without any 
other preservatives. This I understand is the 
method employed by some Chicago firms, who 
make a speciality of the trade in " English cut " 
hams and bacon. The other is known as the 
" sweet pickle " method, in which the hams are 
steeped for a period of about four weeks in a liquid 
containing salt, saltpetre and sugar. I was in- 
formed by a director of a large association of 
American packers that rapid pickling by injection 
of flhid under pressure into the substance of the 
meat, as practised in Denmark, is not employed in 

the United States. He told me also that previous 
to the passing of the new law, 1 per cent. of boric 
acid was nearly always added to pickle for the 
purpose of keeping it and its contents from " sour- 
ing," but that since the new law came into force 
the addition of boric acid to pickling fluids had 
been discontinued in all cases, including pickle 
used for the preparation of goods intended for ex- 
port. I t  would not, he said, pay the packers to 
make a distinction of this kind between hams and 
bacon intended for the American home market and 
those for export, as this would involve the pro- 
vision of a separate plant for the latter, bes{des 
ear-marking such products for one definite destina- 
tion several weeks before a demand for them had 
arisen. 

I t  is stated to be only in the treatment after 
curing, i.e., in the packing, that a distinction is 
made between products intended for inter-state 
trade and those required for immediate export to 
British markets. The practice, which has been in 
existence now for many years, is to pack the latter 
in borax preservative, which will act as a surface 
protect ive and prevent the meat from becoming 
tainted while in transit. This method of transport- 
ing hams and bacon is regarded by importers as 
being of vital importance to the trade in these 
mater ia ls--green hams and bacon are, after all, 
little more than pork and are readily perishable 
articles. The use of cold transport as a substitute 
has, they say, been found impracticable and ex- 
cessively costly so far as it has been tried, and the 
old method of packing in salt is declared to be 
incompatible with the modern taste for mild cured, 
i.e., comparatively saltless, bacon and hams. 

The method of packing hams and bacon above 
referred to is carried out in the following way : 
After the meat has been removed from the pickling 
tanks or dry salting rooms, that which is required 
for export is removed to the separate bui lding 
where packing in preservative for this purpose is 
conducted. I t  is there dried, powdered with borax, 
and packed in wooden eases, an extra sprinkling 
of the preservative being placed between each 
layer of meat. I am told that from four to five 
pounds of borax are used to each case of 560 
pounds, i.e., somewhat less  than 1 per cent. by 
weight of the meat. I also learn that about three 
and a half pounds of the preservative is generally re- 
moved from the contents of each case when they 
are unpacked in this country. This would leave 
from half a pound to one and a half pounds of the 
preservative originally added to be accounted for. 
In reality, however, this amount is more than the 
mere difference in weight would indicate, for when 
the preservative is added it is ia~ the form of dry 
powder, but by the end of the three or four weeks 
during which the case has been in transit, the 
powder will have absorbed a certain amount of 
moisture from the meat and will generally then be 
found in the form of a cake or 'paste in which the 
relative proportion of actual borax would probably 
be much less than in the original powder. 

Dr. M a e F a d d e n  discusses the i m p o r t a n t  
ques t ioa  of the pene t ra t ive  power  of p rese rva-  
t ives w h e n  used as p a c k i n g  mater ia l .  Fo r  
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this  repor t  some in te res t ing  expe r imen t s  were  
m a d e  b y  Mr. P. A. El l is  Richards ,  F.I .C. ,  and  
Dr. M a e F a d d e n  points  out that-- 

The results obtained by ~Ir. Riehards confirm 
the view that boric acid, which has been in contact 
with hams for a period of three or four weeks or 
more, does actually penetrate their substance to a 
very considerable degree, and disposes of the con- 
tention put forward by some of those engaged in 
the trade that penetration beyond the surface, ex- 
Cept to the very smallest extent, does not occur in 
these eir~umstanees. I t  disposes also of the further 
statement that any boric acid which might be pre- 
sent in the surface layers of the meat as a result of 
contact with packing materiMs, can easily be re- 
moved by washing and brushing in the ordinary 
way. Reference to 1VIr. Riehards' report will show 
that all the sample hams dealt with were washed 
and brushed in this way before chemical examina-- 
tion was made, and that notwithstanding this 
treatment there were found in the skirt covering 
the fat as much as from 13 to 24 grains of boric 
acid per pound, and in the outer half inch of the 
lean side of the hams, amounts varying from 19 
to 45 grains per pound. Even after boiling in the 
way ordinarily employed in the kitchen, large 
amounts of boric acid were still observed to be 
present in the outer layers of the lean portions of 
two hams. 

Below the surface layers and thrbughout the en- 
tire mass of the meat the preservative was demon- 
strated in varying quantities in every sample in 
which borax had been used for packing. In  some, 
quite considerable amounts were found as far as 
h-ore two to three inches from the surface, and 
even in the most remote parts of the muscular sub- 
stance quantities varying from 2 to 15 grains per 
pound were noted. 

The small amount of penetration which was  
observed in the large mass of fat forming the 
upper  portion of the hams is worthy of note. The 
quantity of boric acid found in this situation was 
in all eases fairly constant, but in none did it reach 
as much as two grains per pound, notwithstanding 
the fact that the tissues in immediate contact with 
it, ngmely, the skin and muscle substance, showed 
a much greater proportion of the preservative. 

Muscular tissue on the other hand appears to be 
liable to somewhat extensive penetration by boron 
compounds. The distribution of the preservative 
at various levels in the muscular substance, as set 
out under the heading " l e a n "  in the table of 
analytical results, shows a fairly constant decrease 
in amount as the distance from the lean or lower 
surface of the ham increases. As the amount of 
boric acid in that part of the muscular substance 
immediately underlying the upper  layer of fat is 
greater in every case than the amount in the fat 
itself, it seems probable that most of the boric acid 
found in the museular  tissue, which represents the 
bulk of the total boric acid found in the ham, is 
derived by penetration from the lean under 
surface. 

It is probable that the amount of penetration 
which takes place in hams through contact with 
~heir borax paeking~ varies directly with the length 

of time during which contact occurs. I have been 
informed by the firms which supplied the samples 
that the interval between packing and shipment 
was not likely in these instances to have been more 
than two or three days at the outside. I t  may be 
assumed from this and from the dates of shipment 
that the samples referred to in the Table under 
numbers 1 to 4 inclusive, had been packed in their 
cases for about four weeks at the time they were 
taken for analysis. 

The process of cooking does not seem to reduce 
the boric acid contents to any very marked extent, 
judging by the figures obtained in samples 5B and 
613 which were boiled previous to being examined. 

The average amount of boric acid found in the 
edible portion of each ham, is shown in the last 
line of the tabte of analyses. The comparatively 
small quantities of the preservative found in sam- 
pies of the minced and mixed fat and lean in each 
ease, is due in great measure to the very small 
boric acid content of the fat, which forms so large 
a component of the total mass in most hams.  

THE PRACTICE OF H O ~ E  MANUFACTURERS IN REGARD 

TO THE USE OF PRESERVATIVES IN CANNED AND 

GLASS-PACKED MEATS. 

Dr. M a e F a d d e n  g ives  the fo l lowing Table ,  
which  shows the resul ts  ob ta ined  in the 1906 
analyses  with respec t  to the p reva lence  of pre-  
servat ives  in  canned  and  he rmet ica l ly  sealed 
g lass -packed  goods of Br i t i sh  manufac tu r e .  

Class. 

Corned beef . . . . . .  
T o ~ e s  . . .  ::: 
Potted meats, fish pastes, &c. 
Prepared meats, brawn, &e., meat ) 

loaves, canned sausage, ham, 
minced steak . . . . . . . . .  j 

Fresh meats, rabbits, &c., roast) 
beef, roast mutton . . . . . .  S 

Soups, broths, meat extracts, &c... 
Fish . . . . . . . . . . . .  

Total . . . . . . . . .  

Total 
Samples 

196 

56 

24 

11 
23 

352 

P~servatires.  

Sul- 
Boron. phaes. 

- 

1 3 
118 2 

22 1 

- -  5 

2 1 
1 - -  

The above Table shows the" large proportion of 
British samples taken in which preservatives were 
reported. The actual amounts estimated to have 
been present were in many instances also con- 
siderable. Thus of boric acid the amounts esti- 
mated were in 11 samples between 20 and 30 
grains per pound, in 15 between 30 and 40 grains, 
in 5 between 40 and 50 grains. Nine samples 
contained larger quantities, viz., 55, 56, 71"5, 74"2, 
91, 110, 114"5, 145"7, arid 163"6 grains per pound 
respectively. In about 100 of the samples the 
amounts of boric acid estimated varied from a frac- 
tion of a grain up to 20 grains per pound, and in 
the remaining samples which were said to contain 
boric acid, either the amounts were not stated, or 
the preservative was reported to have been present 
in traces only. The remarks already made as to 
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theovariability of methods and criteria for report- 
ing, which are inevitable in a collected series such 
as this, must of course be borne in mind in con- 
sidering these figures. It  is possible that in the 
case of those analysts whose reports merely stated 
whether boric acid was or was net present, many 
of their samples may have contained considerable 
a m o u n t s ; t h e  significance of the term " trace" 
doubtless varied with different analysts. The 
results of the examinations show, nevertheless, 
that boric acid has been found present in canned 
meats of British origin in a large proportion of 
samples taken frmn many different localities, and 
that in several eases it has been reported to have 
been present in considerable amounts. 

The British samples in which sulphite preserva- 
tives were reported were few in number compared 
with those which contained borates. Sulphites 
also occurred less frequently in British samples 
than in those of United States origin. Among the 
former it will be noticed from the above Table, that 
such meats as " tongues"  and "fresh meats"  
were reported to contain this preservative more 
frequently than other British varieties of canned 
meat. This is in accordance with what has already 
been stated as to the use of sulphite sprays, 3re., 
for revivifying meats in the joint or mass. 

Dr. MacFadden  gives m u c h  valuable infor- 
mation relating to the methods of manufacture 
of canned and glass-packed meats in this 
country. He describes the various processes 
of sterilization employed, and he points out 
"that the sanitary condition of the premises on 
which these processes are carried out not 
infrequently leaves much to be desired, lie 
concludes by directing attention to the follow- 
ing matters, which incidentally came into 
prominence during his inquiries :-- 

(a) Proprietary Antiseptic Preparations.--It 
seems desirable that manufacturers of meat foods 
should rehlse to purchase any preparations offered 
to them for the purpose of treating meat in storage, 
or of adding to meat preparations or brines, unless 
they are fully assured as to the composition of may 
preparations so offered. 

(b) Labelling.--So far as my inquiry has been 
concerned with the question of labelling and 
marking of canned foods, it has brought into 
prominence the fact that the custom which at 
present prevails in this matter in many cases does 
not permit the origin of particular tins of canned 
meats to be traced further than to the middleman 
or importer. In some cases ( inchding to my 
knowledge at least one in which the wholesomeness 
of the foods was open to very serious question) 
neither the can nor the label bears any name or 
other mark by which it can be referred to retailer, 
middleman, manufacturer, or anyone at all. Re- 
form in the trade custom in this respect seems on 
many grounds desirable. 

(e) Admi~cturd of Starch with Po~ted Meats.-- 
Starch, usually in the form of rice flour, is 
sometimes present in such amounts in st)me kinds 
of potted meats that these may be thought to 
constitute a iraud on the consumer, notwithstand- 

ing their cheap price. The matter seems worth 
the attention of better-class mauufacturers with a 
view to arriving at a reasonable maxhnum limit of 
permissible starchy matter in specified canned 
foods o£ this class. 

(d) Preservatives in Sausoges, etc.--Some of the 
objections above set out to the use of chemical 
antiseptics in canned meats apply also to such 
articles as sausages, pork pies, mincemeats, brawns, 
and the like, which are not preserved by canning 
or cold storage, but in the ordinary ceurse of trade 
may be kept for several days on the shop counter 
and similar places. If, on the ground of public 
convenience and trade requirements, the use of 
chemical antiseptics is permitted in these articles, 
it appears very desirable that their employment 
should be restricted within narrow limits. Quan- 
tities of boric acid are not seldom reported by 
public analysts in some of these goods which 
cannot be otherwise than prejlldic.ial in them- 
selves, besides being wholly unnecessary. If  
boron preparations are used for this pl~rpose, a 
limit of ¼ per cent. of boric acid wouht probably 
be ample to meet legitinmte trade requirements, 
and even in this ease it appears desirable to 
consider whether notification of the presence of 
the preservatives should not be given to the 
purchaser. The practice of using solutions of 
sulphurons acid or sulphites as a spray or wash, 
or for mixing with the meat, appears to be open to 
many abuses, and to be generally undesirable. 

(e) Places where food is prepared.--The Board 
have recently received representations from several 
sources to the effect that stricter sanitary supervi- 
sion and control should be exercised by local 
authorities in this country over premises on which 
meat foods are manufactured, and over the pro- 
cesses of preparation employed on such premises. 
I t  has likewise been urged that all practicable 
steps should be taken to require evidence from 
official sources as to the inspection or supervision 
in foreign or eokmial establishments whence meat 
foods are imported into the United Kingdom. The 
inquiries above recorded have brought out many 
circumstances which appear to support these views. 

M~t,K.--At West Ham, ou May 2%h, Ernest 
Clarke, a milk dealer, of Plaistow, was smnmoned 
for selling milk not of the nature, substance and 
quality demanded. A lady, engaged by Dr. 
Sanders, medical officer of health, bought a pint 
of milk for l~d., and when the inspector appeared 
the defendant's man said he had sold " separated " 
milk, and that " m i l k ' '  was not asked for. The 
analysis of the sample sold showed that it was 
deficient of 50 per cent. of its fat, but two other 
samples sold--one as " pure mi lk"  mad the other 
as " separated milk "--were recorded as genuine. 
A further defence was that the milk was sold as 
received from the wholesale dealer, with whom 
the defendant had a contract and a warranty. 
Witnesses were called to prove that the milk had 
not been interfered with after its delivery. Mr. 
Gillesple said the :~arran U dcfcqlcc hacl fail~d, 
and he imposed a fine of £20, with the alternatlv~ 
of two months' imprisonment. 


